The frequency of spontaneous mutations in Drosophila has been shown to increase, in general, with increasing temperature, and the temperature coefficients reported range from about 2 to 5.1 These findings played an important part in the early definition of mutation as a definite molecular rearrangement.2 Very little is known of the response to post-treatment temperature of mutations induced by radiation or chemicals. Two kinds of effects could be investigated in this connection: the effect of temperature on the frequency of induced mutations, and the effect of temperature on the pattern of delayed appearance of induced mutations. In the latter category, Auerbach' has described an increase in the frequency of mustard-induced mosaics at low temperatures, which she ascribes to the stabilization by cold of metastable genic configurations induced by the mutagen, leading to extended delay in the shift to the stable mutant condition. Similar effects of temperature on the delayed action of mutagens in Neurospora and Aspergillis found in unpublished experiments by the authors are mentioned by McElroy and Swanson,4 in support of the concept of mutation via metastable intermediates.
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The hereditary change from sensitivity to resistance to bacteriophage in Escherichia coli can be followed with a degree of quantitative precision and technical ease that makes it a promising material for an investigation of temperature effects on spontaneous and induced mutation. This report is a preliminary account of such a study.
MATERIAL AND METHODS
Cultures of strain B/r of Escherichia coli were grown in a synthetic medium known as "A",' with aeration, for 18-24 hours, diluted with saline to an approximate titer of 108 cells per ml., and irradiated with 800 ergs per mm.2 of ultra-violet light. Irradiation was carried out at room temperature, using a G. The identity of the two curves shows that, despite the large differences in final yield of induced mutations at the two temperatures, the span of generations required for a given fraction of the total to manifest itself is not modified by temperature. This supports the conclusion of Demerec and Cahn6 that the pattern of delayed appearance is a characteristic and stable feature of a particular mutation.
(c) The Temperature-Sensitive Period: In the experiments described above, the irradiated cells were incubated at 370, 250, or 160 throughout the period of post-irradiation growth. Another series of experiments was conducted in which the irradiated bacteria were incubated at 370 for one generation, after which the plates were transferred to 160 for the duration of the experiment. Reciprocal experiments were also made, in which the first division was at 160, and the remaining divisions took place at 37°. The data of these experiments, plotted also in figure 3, show clearly that the yield of induced mutations depends entirely on the temperature of incubation during the first post-irradiation generation. If the first division proceeds at 16°C., the final yield of mutation is 2800 per 108 treated bacteria, whether the remaining divisions take place at 160 or at 370; similarly, if the temperature during the first division is 370, the end-point number is 56,000 whether the subsequent divisions are at 370 or at 160. Although 10-12 generations are required to achieve complete manifestation of the end-point number, it is the temperature during the first division that determines the outcome.
In an attempt to define the temperature-sensitive period more precisely, irradiated cells were exposed to one temperature for various fractions of the time required for the first generation before the plates were transferred to the other temperature. Intermediate yields were obtained, the initial temperature exerting an effect proportional to the fraction of the first generation passed under its influence. At present, these results can be accounted for equally well by two hypotheses concerning the temperaturesensitive period: (1) These experiments have shown that, following treatment with ultraviolet radiation, there is a critical period up to and possibly including the first post-treatment division, during which temperature can influence profoundly the final yield of induced Tl-resistant mutants. This observation supports the current view that the mutagenic action of ultra-violet light is indirect, and cannot be regarded as a simple photochemical effect. Beyond this, little can be deduced as to the nature of the genetic events following irradiation. Equally cogent arguments can be mustered in favor of three possible modes of action of ultra-violet light: (1) the production of intracellular mutagens; (2) the production of metastable genic states, and (3) the activation of systems of instability such as those described by Mc- Clintock.' Further work is required to make possible a critical analysis of these hypotheses. It is of particular importance to determine whether the temperature effects observed here are characteristic of mutational systems other than resistance to phage Ti.
Another interesting feature of the results is the identity of the temperature coefficients of three presumably distinct processes-spontaneous mutation as a function of time, cell division, and the delayed appearance of induced mutations per unit time. This observation suggests that spontaneous mutation and the delayed appearance of induced mutation may be similar phenomena, and that both are intimately associated with the mitotic cycle. The separability of the processes of spontaneous mutation and cell division, however, has been demonstrated by studies with the chemostat,8 and must be taken into account.
SUMMARY
(1) The final yield of ultra-violet-induced Tl-resistant mutants in E.
coli is reduced to about 5% when the incubation temperature following irradiation is 16°C., as compared with the result at 370. There is little, if any, reduction at 250. (2) The temperature effect on the number of induced mutants is confined to the period of the first post-treatment division. 1, 190-245 (1935) .
3 Auerbach, C., Proc. Roy. Soc. (Edinburgh), B62, 211-222 (1946) . 4 McElroy, W. D., and Swanson, C. P., Quart. Rev. Biol., 26, 348-363 (1951) . 5Davis, B. D., Experientia, 6, 41-50 (1950) . 6 Demerec, M., and Cahn, E., Jour. Bact., 65, 27-36 (1953 Let K be a linear elliptic differential operator of order 2m(m > 1) with suitably differentiable coefficients on the bounded domain D of Euclidean n-space. During the past year, the author presented in several notes in these PROCEEDINGS a general method of solving boundary value problems for K on D.' In particular a number of results were obtained concerning the eigenfunctions and eigenvalues of K on D, including the completeness of the eigenfunctions if K is self-adjoint.2 It is the principal object of this note to outline the proof that completeness persists even if K is not self-adjoint, provided that one admits higher order eigenfunctions into consideration (as in the case of linear transformations of finite dimensional complex vector spaces).' The existence of an infinite set of distinct complex eigenvalues for the general linear elliptic operator K follows as a corollary. In addition, it is shown that the eigenfunctions of K are complete in LV(D) for p < -2 and closed in L'(D) for 2m > n while n -2m
sharper estimates are given for the relative magnitudes of the real and imaginary parts of the eigenvalues.4
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